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(57) Abstract 

The present invention relates to the treatment or prevention of osteoporosis t)y the administering to a subject in need thereof 
therapeutically effective amounts of diosgenin. viuunin K and vitamin D and optionally a therapeutically effective amount of vitamin B6 
and/or vitamin A. 
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COMPOSITION CONTAINING DIOSGENIN 

The present invention relates to the prevention and treatment of 
osteoporosis and to compositions for use in such prevention or treatment. 

Compositions for the prevention and treatment of osteoporosis 
5 according to the present invention comprise a therapeutically effective amount 
of diosgenin, a therapeutically effective amount of vitamin K and a 
therapeutically effective amount of vitamin D. Optionally the composition also 
contains a therapeutically effective amount of vitamin B6 and/or vitamin A. 

Method of preventing or treating osteoporosis according to the present 
10 invention comprises the administration to a subject in need thereof a 
therapeutically effective amount of diosgenin, a therapeutically effective 
amount of vitamin K and a therapeutically effective amount of vitamin D. 
Optionally the method of the present invention also comprises the 
administration of a therapeutically effective amount of vitamin B6 and/or 
15 vitamin A. The diosgenin, vitamin K. vitamin D and optional vitamins B6 and A 
may be administered simultaneously or sequentially. For simultaneous 
administration the components may be combined into a single dosage form or 
may be formulated into several dosage forms which are intended to be taken 
at the same time. 

20 Diosgenin [(25R)-spirost-5-en-3&-ol] used in the compositions and 

method of the present invention may be used in a chemically pure fonn which 
may be isolated from natural sources (eg from yams), may be prepared by 
chemical modification of saponins obtained from natural sources or may be 
prepared synthetically. Altematively. an extract obtained from a natural 

25 source which is rich in diosgenin or a precursor thereto may be used. A 
suitable source would be an extract of yam. The amount of diosgenin to be 
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administered per day is ir, the range 100 to 2000 mg preferably 150 to 1200 
mg most preferably 300 to 1200mg. This amount may be administered in a 
smgle dose or in more than one dose which may be taken at different times 
throughout the day. 

The tern, Vrtamln K" as used herein is intended to cover vitamin K In 
any of its fom« (le vitamin K1. vitamin K2. vitamin K3 . vitamin K4. vitamin 
K5. Vitamin K6 and vitamin K7) or any precursor or analogue to any of these 
vrtamins ( such as the naphthaqulnones ) which would give rise to vitamin K 
-like activity after administration. Preferred vitamin K components are 
provided by vitamin K1 and/or vitamin K2. The amount of vitamin K to be 
administered per day is in the range 5 to 5000 pg. preferably 10 to 200 pg 
This amount may be administered in a single dose or In more than one dose 
which may be taken at different times throughout the day. 

The tem, "Vitamin D" as used herein is intended to cover vitamin D In 
any of its loans (le vitamin D1 .vitamin D2. vitamin D3 or vitamin D4) or any 
precursor or anatogue to any of these vitamins which would give rise to 
vitamin D-like activity after administration. The preferred fom, of vitamin D is 
vrtamin D3. The amount of vitamin D to be administered per day is in the 
range 5 to 5000 pg preferably 10 to 100 pg. This amount may be 
administered in a singfe dose or in more than one dose which may be taken at 
different times throughout the day. 

The temi 'Vitamin B6" as used herein Is intended to cover pyridoxine 
hydrochloride or any other of the vitamins of the B6 complex (fe 
codecarboxylase. pyridoxal hydrochloride or pyridoxamlne dihydrochloride) 
or any precursors or analogues thereof which would give rise to vitamin 
B6-like activity. The amount of vitamin B6 to be administered per day is in the 
range 1 to 1000 mg. preferably 5 to 100 mg. This amount may be 
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administered in a single dose or in more than one dose which may be taken at 
different times throughout the day. 

The amount of vitamin A to be administered per day is in the range 1 
to 4 mg. This amount may be administered in a single dose or in more than 
5 one dose which may be taken at different times during the day. 



The pharmaceutical compositions of the present invention may be 
administered as oral dosage forms and may be solid dosage forms eg tablets, 
capsules, lozenges, chewable tablets or capsules or may be liquid dosage 
fonns eg solutions, suspensions, dispersions or syrups. A preferred 

10 pharmaceutical composition is a soft-gel capsule in which the active 
ingredients are dissolved or dispersed in a liquid non-aqueous centre. 
Alternatively, the compositions of the present invention may be fomiulated so 
that the active materials are administered transdermally. Examples of suitable 
transdermal dosage forms are creams and gels containing the active materials 

15 or patches which may be adhesively attached to the skin and which contain a 
resen/oir of the active material optionally in combination with a penetration 
enhancer or other suitable excipients. 

These oral and transdermal dosage fornis may be prepared by 
methods which are well-known to those skilled in the art. 

20 The preferred soft gel capsules may be prepared by dissolving or 

suspending the active ingredients and any excipients or other desirable 
fomiulation aids in an oily medium which is then encapsulated in the soft gel 
capsule . 

The efficacy of the compositions of the present invention and the 
25 effectiveness of the method of the present invention has been shown by 
means of clinical trials. In one such trial, post-menopausal female volunteers 
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received the compositions of the present invention containing diosgenin and 
vitamins K. D and B6 for a period of 84 days. All subjects were given the 
same amounts of vitamins K. D and B6 (120 (jg of vitamin K1. 20 pg of 
vitamin D3 and 10 mg of vitamin B6) but individual subjects received daily 
5 doses of diosgenin of 300 or 600 mg per day. The dose of diosgenin given to 
a particular subject remained constant throughout the trial period. Analysis of 
blood and urine samples taken at the start, midpoint and end of the trial 
showed that there were significant increases in the two most sensitive 
biochemical maricers of bone formation, namely alkaline phosphatase activity 
10 and osteocalcin levels. 

In a second such trial, which is conducted on the double blind placebo 
controlled prindple in which neither the subjects nor the physician are aware 
of whether the subject is receiving active material or placebo, the biochemteal 
parameters of bone metabolism are measured in two groups of 
15 post-menopausal women for a period of 18 months. One group receives the 
composition of the present invention and the other group receives placebo. 
Bone mass is also measured at appropriate points in the trial. 
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Claims 

1. Compositions for the prevention and treatment of osteoporosis 
comprising a therapeutically effective amount of diosgenin. a therapeutically 
effective amount of vitamin K and a therapeutically effective amount of vitamin 

5 D. 

2. Compositions as claimed in claim 1 which also contain a 
therapeutically effective amount of vitamin B6 and/or vitamin A. 

3. A method of preventing or treating osteoporosis comprising the 
administration to a subject in need thereof a therapeutically effective amount 

10 of diosgenin. a therapeutically effective amount of vitamin K and a 
therapeutically effective amount of vitamin D. 

4. The method according to Claim 3 which also comprises the 
administration of a therapeutically effective amount of vitamin B6 and/or 
vitamin A 
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